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(54) LASER SPUTTERING DEVICE 

(57)Abstract: 

PURPOSE: To provide the laser sputtering device which 
forms a thin film having a uniform film thickness on a 
large area with the sputtering device using a laser for 
executing thin film formation, such as thin-film device. 
CONSTITUTION: A laser oscillator 10 which emits pulse 
light, a flat plate target 15 which is inclined and installed 
on a supporting base rotating within a vacuum chamber, 
a substrate 20 provided in parallel with this supporting 
base and an optical device for irradiating the surface of 
the target with a laser beam emitted from the laser 
oscillator are provided, by which the thin film having a 
uniform film thickness is formed on the larger area. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the sputtering system using the laser which 

performs thin film formation of a thin film device etc. 

[0002] 

[Description of the Prior Art] Conventionally, the sputtering system using this kind of laser had a 
common configuration like drawing 4 . this drawing — setting — 1 — a laser beam and 2 a 
lens and 3 — for target susceptor and 6, as for a plume and 8, a target and 7 are [ an entrance 
window and 4 / a vacuum tub and 5 / substrate susceptor and 9 ] substrates. 
[0003] About the laser sputtering system constituted as mentioned above, the actuation is 
explained below. The pulsed laser light 1 by which outgoing radiation was carried out from the 
laser oscillation machine is irradiated by the target 6 installed on the target susceptor 5 which 
rotates within the vacuum tub 4 through an entrance window 3, being condensed with a lens 2. 
From the laser radiation section of a target 6, the plasma-like plume 7 occurs and membranes 
are formed on the substrate 9 fixed on the substrate susceptor 8. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
configuration, since a core became thick as for the thickness of the thin film formed on a 
substrate 9 since the jet direction of a plume is fixed, it had the trouble that the area which can 
form the thin film which has uniform thickness was small. 

[0005] This invention solves the above-mentioned conventional trouble, and it aims at offering 
the laser sputtering system which forms the thin film of uniform thickness in a large area. 
[0006] 

[Means for Solving the Problem] In order to attain this purpose, the laser sputtering system of 
this invention has a configuration called the optical equipment which makes the laser oscillation 
machine which carries out outgoing radiation of the pulsed light, the plate-like target which was 
made to incline on the susceptor which rotates in a vacuum tub, and was installed, the substrate 
formed in parallel to said susceptor, and the laser beam by which outgoing radiation was carried 
out from said laser oscillation machine irradiate on said target. 
[0007] 

[Function] By this configuration, a plume spouts in the direction perpendicular to a front face 
from the target with which the laser beam was irradiated. The jet direction of a plume also 
changes with rotation of the target which prepared the inclination. Therefore, the amount to 
which the particle from a plume reaches a substrate is equalized covering a large area, 
consequently the thin film of uniform thickness can be formed. 
[0008] 

[Example] It explains referring to a drawing about one example of this invention below. 
[0009] drawing 1 — setting — 10 — an excimer laser oscillator and 11 — a laser beam and 12 - 
- a cylindrical lens and 13 — for a tilting table and 18, as for substrate susceptor and 20, a 
plume and 19 are [ an entrance window, a target plate-like / 14 / in a vacuum tub and 15, and 
1 6 / target susceptor and 1 7 / a substrate and 23 ] lens migration devices. 
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[0010] The laser beam 1 1 by v^Ri outgoing radiation was carried out fror vB excimer laser 
oscillator 10 is irradiated throughan entrance window 13 by the target 15 itTOe vacuum tub 14, 
being condensed by the cylindrical lens 12. Only an one direction is condensed by the cylindrical 
lens 12, and a laser beam 1 1 is irradiated after the direction of a major axis has turned to the 
center of rotation on a target 15. The target 15 is installed on the tilting table 17 on the target 
susceptor 16, and a plume 18 spouts it in the direction perpendicular to a target front face from 
the exposure section of a laser beam 11. Therefore, the jet direction of a plume 18 changes with 
rotation of the target susceptor 1 6. Draw ing 2 shows the condition that the target 1 5 rotated 
180 degrees from drawing 1 . A plume 18 can form a thin film in a large area on the substrate 20 
attached in the substrate susceptor 19, changing the jet direction. 

[001 1] Although the shape of beam irradiated on a target 15 does not necessarily need to be 
elliptical as in an example 1, in order to make a plume 18 generate, it needs to make the shape of 
beam small and needs to make laser power density high. Not only membrane formation of a large 
area is possible, but by irradiating, where a major axis is turned to the center of rotation of a 
target like this example, it generates a plume 18 by large width of face to a hand of cut, and the 
utilization factor on the front face of a target becomes high. The surface state of the target 
after forming membranes to drawin g 3 is shown. 21 is laser the non-irradiated section and 22 is 
the laser radiation section. In the laser radiation section 22, a target front face is removed and a 
level difference arises between laser the non-irradiated sections. By using this ellipse beam, the 
utilization factor of a target is high so that clearly also from drawing 3 . Moreover, the front face 
of the laser radiation section 22 is smooth. Although a plume 18 blows off from the front face of 
a target 1 5, the shape of radii is deposited on the front face of a substrate 20. Therefore, by 
making a dish rotate the revolving shaft of the substrate susceptor 19 and the target susceptor 
16 on the same line, respectively, film formation can be carried out all over a substrate 20. 
Moreover, by changing at least one side the hand of cut of target susceptor and substrate 
susceptor, and among angular velocity, the probability for the whole surface of a substrate 19 to 
be exposed to a plume 18 can be equalized, and the thickness of the thin film formed can be 
equalized covering a large area. Moreover, if the include angle of a tilting table 17 is enlarged not 
much, change of the shape of beam on the front face of a target will also become large, and the 
jet condition of a plume 18 will also become easy to change. Therefore, rotation of a target 15 
can take a time term, a cylindrical lens 12 can be made to be able to get mixed up in the 
direction of an optical axis of a laser beam 1 1 according to the lens migration device 23, and the 
jet condition of a plume 18 can be stabilized by fixing the shape of beam on the front face of a 
target. 

[0012] When the target with a diameter of 75mm was leaned 12 degrees and membranes were 
formed using the cylindrical lens with a focal distance of 300mm based on the configuration of 
drawing 1 , fix [ the location of a cylindrical lens ], membranes were able to be formed at **10% 
or less of thickness change on the substrate of 100mm angle. In the conventional method, **20% 
or more of thickness change had arisen on the substrate of 100mm angle. 
[0013] 

[Effect of the Invention] The outstanding laser sputtering system which can form the thin film of 
uniform thickness in a large area is realizable by forming the optical equipment which makes the 
laser-oscillation machine with which this invention carries out outgoing radiation of the pulsed 
light as mentioned above, the plate-like target which was made to incline on the susceptor which 
rotates in a vacuum tub, and was installed, the substrate formed in parallel to said susceptor, 
and the laser beam by which outgoing radiation was carried out from said laser-oscillation 
machine irradiate on said target. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejue 



2005/05/16 



JP,05-255842,A [DESCRIPTION OF DRAWINGS] 



1/1 v 



* NOTICES * 



JPO and NC1PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the laser sputtering system in one example of this invention 
[Drawing 2] The block diagram for explanation of operation with the laser sputtering system in 

this example . . 

[D rawin g 3] The block diagram showing the surface state of a target with the laser sputtering 

system in this example 

[Drawing 4] The block diagram of the conventional laser sputtering system 
[Description of Notations] 
10 Excimer Laser Oscillator 
12 Cylindrical Lens 

1 5 Plate-like Target 

1 6 Target Susceptor 

17 Tilting Table 

1 9 Substrate Susceptor 
23 Lens Migration Device 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . . 

[Claim 1] The laser sputtering system equipped with the optical equipment which makes the 
laser oscillation machine which carries out outgoing radiation of the pulsed light, the plate-like 
target which was made to incline on the susceptor which rotates in a vacuum tub. and was 
installed the substrate formed in parallel to said susceptor, and the laser beam by which 
outgoing radiation was carried out from said laser oscillation machine irradiate on said target. 
[Claim 2] The hand of cut and angular velocity of the susceptor of a substrate and the susceptor 
of a target are a laser sputtering system according to claim 1 with which at least one side 

[Claim 3] It is the laser sputtering system according to claim 1 which a substrate is formed in 
the rotating susceptor and the revolving shaft of the susceptor of a substrate and the susceptor 
of a target does not have on the same line. ( 
[Claim 4] Optical equipment is a laser sputtering system according to claim 1 equipped with the 
configuration which can irradiate the laser beam by which the major axis turned to the time shaft 

center on the target. ...... 

[Claim 5] Optical equipment is a laser sputtering system [ equipped with the migration device in 
which make it synchronize with rotation of a target and a condenser lens is made to get mixed 
up in the direction of an optical axis so that the shape of beam on the front face of a target may 
become fixed ] according to claim 1. 



[Translation done.] 
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